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Abstract

In the case of using high temperature by coating ceramic/metal, large stress was produced due to dilference ol
thermal cxpansion coefficient between those. And then lead to delamination. In order to relaxation of the stress
Al203/88316 composite powders with 10wt.%A1L0; compositional gradient and 100wt.%AL0O; agglomerated powder
were made by spray drying mecthod. These powders were sintered to improve the strength and to be plasma sprayed in
order to fabricate the FGC(functionally graded coating). The influence of gun power, working distance and Ar pressure
on the microstructure of the coating layer was studicd in order to optimize the plasma spray conditions. Tt was proven
that the optimum conditions were 40kW gun power, Sem working distance and 100ft/h Ar flow for both powders.
FGC with 10compositional steps was fabricated and the total thickncss was 1.3mm. FGC was heat treated at 1100C
for 10hours to evaluate the heat resisting characteristics.
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Table 1 Spray drying paramecters for fabrication of
composite power

Parameter Value

Atomizer Mge type
RPFM 8000
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LOutlefL' an'. 100C
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30 ml/min
Kthylalcohol
3wt.% PVA solution
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Table 2 Plasma spray parameters for the spray W Q1) w o))
dried composite powdors

BR dad By 2uel Que dudon 7yg
Parameter Value o] UL SEM Ak BMo 90~15 150um ¥¢
Material 30wt. %A1:04 | 100wt. %A1:0s 9 dx BEE vrhjo) AAFLZ 14~ 106ume]
Arc current (A) 500 500 L& AT g 25 AAE & ALO, 2 B
Arce voltage (V) 70, 80 70, 80 Fol| me 29 R 77_%5: FPEN=A o 1.7~
G HEE on Ae
Ar (z%s, flow 80. 100. 120 100 2.5sec/gd] c}z_ s 'Tl‘_::/_) E Yyehglen et/
(ft/h.) & &E FEEA F 9YE MAR @ee ¢ 4
Work distance (cm) 3, 6,7 5.6, 7 a1k,
['raverse .rate 4 8
(em/see.) 2500 ® Corond
Rotating speed = . ¥ ® orundum
(RPM) 450 600 ®
zooa ®
®
Table 3 Plasma spray parameters for Al203/58316 1500p
FGC 1000 . ..
Value
Parameter Bond | . . [Ceramic 500}
coat GO coat b
Arc current (A) 500 500 500 Y . R ' . L j
20 40 60 80
Arc voltage (V) 70 80 40 2q
Ar Gas llow (ft*/h.) 150 100 100 (a)
Working distance (¢cm) 10 ) 1
) 2007 () vy
Traverse rate (cm/sec.) 8 4 4 O ssaie
250
Rotating speed (RPM) 600 450 450
200
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Fig. 3 XRD results for Ala(s/83316 composite powder
with Al203 contents after heat treatment
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